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(S4) Abstract 1W« 



(57) A wetfboro completion tool immbhr comprio— parto cito d body (201 modoof on expondabla material, 
a filter eseembry 06) mounted over the body end covering fc» porfofotJcm 04), and • tool acting to expend the 
body end tho filter oo that the Wter move* toward* the eurfaoe defining thoweflbore. The tusmUy may eleo 
Include a protective «**rC32) tor the filter whkn It removable c*vmho*e* Tho expandable material may be 
OOffuoStSd Mid than wuim a roundad aha pa afl« axpansksn by tha tool Tho saaamUy nuy atao oomprtsa a 
roWoreamont (2« bttwttn rha body and tha filter to aappon tha filter en the area of the pafforartona. The 
partorttad body may cornprtee a eegmor* of a colied tubing, wtecft may be flexible and tho opan parta of the 
peffatiMkma may oompriaa up to 40% of tha total aurfaoa mm of thoeegmeot. Tho fitter material may boo 
flaidble opan cell structure efcin to a sponge t 
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Ai least one drawing originally filed was informal and Che print reproduced here h taken from a later filed formal copy. 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M Richard and Benn A. VoB 

nELDOFTHgiMVfSMTm^i 

T>«^ of this hverrtton retail 
ered on coiled tubing where the tubing can ato be expanded tflalnat the 
screen to push ft against the weSbom. 

BACKGROUND OF THE INVENJ JOjN. 

to typical completions in the past, metallic screens have been inserted 
on rigid or cotted tubing Into a zone in the weQtMre for production. Prior to 
producing the zone, sand particles were delivered outside the screen in a 
techno known as gravel packing. Screens have efoo been used that come 
prepacked wfthasandlajw as an a 
technlqiies or to be used in conjunct w«h to placemen 
thescreen. The gravel packing procedures especiBly In horizontal comple- 
Iforisleftiaicertelrtlesestowneth^ 

unfformly in the annular space so as to provide an effective gravel pack. 
Addffionafly, the gravel packing pnxadure took valuabfe time to accetn^ 
and reo^Jked me use of surface eo^apr^ 

merit In the weBbore. Another disadvantage of tradfttor»ai gravel packing 
procedures is that an annular space around the screen riad to be left sotted 
the gravel could be placed there, The end result was the Inside diameter 
within the screen was necessarfty amaf to altow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drOftng techniques, particularly in unconsolidated for- 
mations, the drilling mud would torn a barrier adjacent the wadbore which 
cause subsequent plugging when the 
and gravel packs being deployed. 

A more ideal situation for producing a formation id to leave the weflbora 
h its drilled state so as to create the (east amount of cSstobance to tte for- 
mal which has just been driBed. Traditional techniques leaving an amurtar 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as well as inconq^alMities between the formation and the fluids 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wefl to be 
produced through a screen wlftout the netf for a gravel pack. This objective 
is acoompfished by the placement of an expandable screen that can move 
radially outwarrty when placed at the desired location against the weUbore 
and be porous enough wfth sufficient open area to allow production from the 
formation. Another objective Is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
which can be properfbrated for a support Another objective is 

to protect the screen during delivery to the desired location In the weObore by 
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apiovidingadtepo^ 

after proper locatton of the These end other otjecflves 

and the manner in which the apparatus and method accomplshes the ot|ec- 
tives are *«her described betowhttedesc^ 
ment 



PRieF DESCRIPTION OFTMP QQffl^ 

Figure 1 is eeeo8onaivWw<>fadevlatedv«^^ 
tus expanded against the weflbore. 

Figure 2 is the section view aJong Knee 2-2 of Figure 1. 
Rgure3tettaeecflonviwofF|oure2sr»w^ 
inner tube against the filtering materia! 

Figure 4 is a segment which can be rotted loiioJtuaTrutflyorei^lrrta 
flexible tubing which gives underlying support to the filter or meaTa, 

PfeTAJlEP DESCRIPTION QP twp ppFFERRPn pubtmmu^ 

The preferred embodiment k lustretedin operat!c«inRourei. a 
cosed tubtag reel 1 0 carilea a eortfr^ 
of which is preferably made *°m a pertocaied materials 
As seen in 4. aegraert 12 liaa a pbjia^ 
bearioigediriajvonierellheriandOT The segment 

12can be punched fbrtr»rrtesi4or^hote 
other kr>owntecrmkiue 8^ in aty crier. T1»edeelraDtegoallstohavBap- 
prorfmate|ya30<»r40Den3ent o|»enareawlientheeegmertl2broaedWo 
a tubular shape. Theeegmertl2canbeio8edlenglt^^ 
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16 and 18 are brought together to make a longftudlnaj seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spfrafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
Thte Should be compared to rofing the segment 12 into a tube where fts width 
determines the diameter of the tube that is formed when edges 16 and is am 
aligned and Joined in a technique well known in the art 

The openings or holes 14 can be put on the tubing made from segment 
12 for only a portion of the coOed tubing string 24 The segment 12 can be as 
king as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
tiexfote tubing 20 can be qulcWy run Into the weXbore 22 to place the perfo- 
rated segn^ or segmente at the o^slred locate 

Figure 2 shows ta section the tube 20 made from the segment or seg- 
ments 12 along witii openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metalBc or composite or other 
nonmetalttc materials. The purpose of the grid 26 Is to provide a support off 
of tube 20 for the open cefl filter me<fia 28. In the preferred embodiment, the 
media 28 is made of Viton and Is an open cefl structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 tetoatttte flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3. by 
using known techniques such as pulling rt through a dte, the fitter riiaierfal 28 
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can then boappfied over ft as shown in Figure 3. Thereafter, when the note- 
rial 28 is property positioned fa the weObore. a known expansion tool Bus- 
traled8chematicaJVas30inRQu»1canbehttet^ 
the initial shape shown in Figure 3 and expand fce string 28 imder the IBter 
materW28toaroundedshaDetxslMiwninF^ire2> As a result, the filter 
material which te fiextte expands tMft 
of tubular 20 changes from that of Hgure 3 to that of Figure 2. 

A cover material 32 can overtay the filtef material 28 for running In, so 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a elastonwric material that literally rips at the 
sDghtBst expansion of the underlying oom«atedtubuav20asa1u^tiHgure 
3. Other materials for the cover 32 can be employed w«iout departing from 
the spat of the invention or. in a psrt*^ application, toe covw 
eliminated. A material whkhoTsscrvea or bctien^ attacked over time can 
also b« employed es a cover 32 euch that ft wffl no longer be In the vvay when 
it is desired to put the wed in production. 

Significant expansions votumetrlcally can bo obtained in changing the 
shape of trwtubOar 20 torn the oom 

PteinRgurt3totrtotoundedehap While a particular 

tour -iobe airangemont of the corrugated shape is shown in Rgure 3. other 
infflal chapes are within the purview of the Invention. The significant thing is 
that the underlying support struetowWch comprises the conug 
of the string 20. as shown In Figured, is capable of votumetricaDy expanding 
so as to bring the filter material 28 into contact with the weflbore as o^tod. 
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The initial ccmjgated shape also permits inserton in smaller weObores. The 
initial shape does not have to be corrugated, ft can be round and be ex- 
panded downhole. 

TWs technique is particularly advantaoeouslnuncler-batenceddnlllrig 
where drcufating mod is not used, in these sfcaflons, partfcubufy where 
at^is encourtBfed.«»arl¥artaoert 

use of the apparatus and method as described. The initial shape of the 
wellbore is retained by the assembly when the stnng 20 to expanded under 
the filter material 28 so as to push the filter material 28 up aflafewt the weftore 
34. In so doing, the formation can be aflowed to flow trough the filter mate- 
rial 28 without the presence of an annular space around the outside of the 
filter material The traditional gravel packing is efirrrirmted and the flow area 
wtthin the tubular 20 altera has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space far iheyaveinece ssl l alB igaama^ha^Qlam- 
eter inside the screen. 

It should be noted that it is within the purview of this Invention to pro- 
duce a formation through the use of a coRed tubing string such as 20 which 
te perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradffionaj gravel pack tech- 
niques to produoe a formation. In the preferred embodiment, the open cell 
filter material 28 preferably made of an otastte preferably efastomeric material 
such as Vrton is overlaid on the corrugated tubular 20 as shown m Figure 3. 
The stretchable qualifies of the fitter material 28 allow ite use te conjunction 
with an initially corrugated tube 20 as shown In Figure 3 or a noncorruoated 
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proper dcptfi. 

ItfaaJsowfWnttepurvte^o/lhehv^ 
28 over.coied tubing airing «d,at20^l8pert)i«edwfmhole8l4 

wfthoutlnWaiiyoomigatingthetubeau^or^ ^ 

can be expanded in an MBaJ ~mded ««te to pu* matefa, » 
against the weflbore. 

Various known techniques b expand the base pipe 20 can be used. 
Theuseofatlexibtemaien^fwtheli^ 

ing etes and holds the torn*** h i» naiuraJ .fete ^m^^mM 
POSffloaasshowninRBurei Upon expense the tube mateiMzowfth^ 
finer inateriel 2S ajoimd « act as a penwate^ 
production from the foimatfoa 

The reinforcing grid 26 can be a layer that cvertays the tube 20 as 
^hRgurea.orftcentea***^ 
2a The re w w »n^26canbemadet w 
aisaixllso^neiaflyanopenweava.^1^^ 
P^*«h©ut averting tromlte 

It Is also within the purview of the invention to use an Initially found 
cross section ft* the tut* 20 ur^ 

expardthecx^b^B^ftew^. However, the preferred em- 
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bodimentinwh/estheuseofa 

greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provide a better structural iritegtfty of toe 

WtlaJ openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtained. 

it is also within the scope of the Invention to prortto a sufficiert 
cfon farce on the corrugated tube 20 to get It into the rounded posiBon shown 
10 In Figure 2 such that the filter 28 engages the wellbore with a residual force 
and, In certain conditions, pushes back the formation materials defining the 
wellbore to enlarge tt. 

The expansion techniques vvt^ are kn^ 
configuration of the corrugated tube 20 under the fitter material 28 to a 
is rounded shape. These can include devices which employ a wedge which Is 
pushed or puSed through toe tubular or any otoerdfttag device which entails 
the use of rollers which can be actuated radtaBy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skflled in the art wfl appreciate the advantages of the apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap tor placement of the gravel acts as a 
limitation on production from the zone in the weDbore. In certain applications 
Involving unconsolidated shale formations, driNng with mud can create an 
25 impervious cake on the weflbore walls which wfl be detrimental to future 
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pntfudfon^enusedwah*^ 

co«edtublng w«h ineepparatu* aMmefhod as des^greairy en*™* 

^P"^^^^*""^ AccocdinQiy.anopaneell^ 
"latent asawf^^ 

Bated ir^c^nd^toa^inded^co^ The open eel filter material 
28 can be pushed firmly against the fcrnnatta, whare ft can easily resist 
tongftudinaJttowc^to^srnan pressures 
dlmction - ^opening size In the fflter material 28 is pradictebfe and the 
assembly can be protected for <Wrva^ 

structure eliminated prior to or dur^ expert of the «efri«tefiai 28 
with the urferr/ing tube 20 below*. VVWe various type, of mechanic* 
«p*wtonsoftneur*ert^ 

state have been described, eater lacnr^ te |«sh tM filler rnatera 28 
aoahsttJiewefJbcKewKtesupp^ 

Pipe having a lame open area, in the order of 20 to 40 percent are also In the 
purview of the imrcnfion. The reWorcIng layer which c^^ 
^teftematerlaI2a,crwttn^^ 

lhefaermaterial28fnrouo^me< l pen^ 
shown in Figure 2. 

The foregoing olsctosuie arid descrip^ 
and explanatwy thereof, and various cfctoges in the aire, eha^ 
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ate, as weU as in the details of the Illustrated construction, may be 
without departing from the spirit of the Invention. 
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1. A vroObore complete 

apecfefatpdbocyiii^ofanwpandafaiemateriafc 
a fitter assembly mounted over said perforated body so as to 
cower the perforations in said body; 

a^acHrg on saki body to expand ttan^ 
aotmdltoaftmsaMiaertDm^ 

2. The assembly of daJm I, further oomprishg: 

a protective cover tor said later assembly vwwch Is removable 

downhofe. 



3. The assembly of ctoiml. wherein: 

saWoxparelablemateittlBComjgated 

the weUbor*. wriereupon eeJd tod «paiida eaid comigatlcw to iw^ eaW 
filter toward the surface defiling the weflbore. 

4. The assembly of etafm a, wherein: 

said body assumes a rounded shape after expansion by saM toot 

5. Theassembly of daknl, further comprising: 

i reinforcement between said body and eafd filter assembly to 
support said filter assembly in the area of said body perforations. 
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16. The assembfy of claim 1 , wherein: 

2 sakj perforated body comprises a segment of a coded tubing 

3 string. 

1 7. The assembly of dalm 6, wherein: 

^ 2 said segment has an open aroa in the range of up to about 40%. 

1 8» The assembly of claim 6, wherein: 

2 said segment is flexible- 

1 9. The assembly of claim 6. wherein: 

2 said segment is made from aflat member which is rolled Into a 

3 tube with a sealed longitudinal joint 

1 10. The assembly of data 6, wherein: 

2 said segment is made from a flat member and rotted splratty to 

3 a desired diameter having its spiral seam sealed. 



1 11. The assembly of data 3, wherein: 

2 said perforated body comprises a segment of a coiled tubhg 

3 string. 

1 12. The assembly of claim 1 1, further comprising: 

2 a reinforcement between said body and said fitter assembly to 

3 support said filter assembly in the area of said body perforations. 
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1 

2 
3 



13. The assembly of claim 12. further comprising; 

a protective cover far said tor assambtyvrtiich to reinovable 

downhote. 



1 14. Amethodef^compMtoaeornprfBino: 

2 mining fa a tubular body wflh per tb nrt ton a and a fitter assembly 

3 mounted over the perforafions on the body. 

4 expanding the tubutar body downhote. 

1 IS. The method of datm 14, farther comprising: 

2 providing a protective covering over the titer assernbly for run-in; 

3 removing the protecSve covering dovmbole. 

1 16. The method of data 14, farther comprising: 

2 corrugating said tubular body; 

3 afterfng said corrugating into a rounded shape by virtue of said 

4 expanding. 

1 17. Tho method of ciaim 14. further ccmprisinfl: 

2 engaging the weflbore with the Star assembly due to said ex- 

3 panding; 

4 using a segment of oofled tubing as said tubular body. 
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18. The method of daim 14. further comprising: 

providing a support between said tuoutar body and eaWfirter 

assembly. 

19. The meOiod of dafm 14, furflw comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of daim 17. further comprising: 
corrugating said tubular body; 

altering said corrugating into a founded shape by virtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp e nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23 , wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25 , wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26 , wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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